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DETAILED ACTION 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
states. 

Claims 16-21 are rejected under 35 U.S.C. 102(b) as being anticipated by EP 1 
235 126 A1 (Hirai et a!.). For example, Hirai et al. discloses: 

16« Method for milling a freeform surface on a workpiece using a milling machine, 
whereby the workpiece is milled by a tool of the milling machine in such a manner so that a 
desired freeform surface is formed (e.g., [0033], Fig. 1 #50), and to carry out the milling the 
tool is moved relative to the workpiece along a tool path defined by splines (e.g., [0034]), 
characterized in that the splines are calculated from support points stored in workpiece 
coordinates or in machine coordinates (e.g., [0045]) in a CAD/CAM system (e.g., Fig. 1 #10, 
[0079]), and, independent of the freeform surface to be formed, the tool path is generated 
from six splines if the support points are defined in workpiece coordinates (e.g., [0045], 
[0069] -[0070]: "a NURBS curve 151 expressed by Expressions 1, 2 and 3 and a tool axis vector 
152 on each point as shown in Fig. 16 are calculated by a NURBS curve generating method", 
Fig. 5: "Both (X,Y,Z) and (i,j,k) data shall be converted into NURBS data"), and is generated 
from five splines if the support points are defined in machine coordinates, whereby one 
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independent spline is produced for each coordinate (e.g., [0045], [0052]: ''each NURBS curve 
of the three linear axes (Mx, MY, Mz) and two rotary axes (B,C) is calculated"), 

17. Method according to claim 16, characterized in that, for each tool path, the splines 
are calculated through the use of one or more interpolation parameters which are equal for 
all of the splines of the respective tool path, so that all of the splines of the respective tool 
path are synchronized with one another (e.g., Fig. 1 #43)* 

18. Apparatus for milling a freeform surface on a workpiece, whereby a tool (e.g., Fig. 1 
#50) is adapted to mill the workpiece in such a manner so that a desired freeform surface is 
formed (e.g., [0033], Fig. 1 #50), comprising a programming arrangement (21) (e.g., Fig. 1 
#10) for programming a tool path, and comprising at least one control arrangement (28) 
(e.g., Fig. 1 #50) for controlling a motion of the tool relative to the workpiece along the tool 
path defined by splines, characterized in that the programming arrangement (21) is 
embodied as a CAD/CAM system (e.g., Fig. 1 #10, [0079]), and further comprising means 
(25) allocated to the programming arrangement (21) and adapted to calculate the splines 
from support points stored in workpiece coordinates or machine coordinates (e.g., [0045]) 
in the CAD/CAM system in such a manner so that the means (25), independent of the 
freeform surface to be formed, are adapted to generate the tool path from six splines if the 
support points are defined in workpiece coordinates (e.g., [0045], [0069]-[0070]: "a NURBS 
curve 151 expressed by Expressions 1, 2 and 3 and a tool axis vector 152 on each point as shown 
in Fig. 16 are calculated by a NURBS curve generating method". Fig. 5: "Both (X,Y,Z) and 
(ij,k) data shall be converted into NURBS data"), and from five splines if the support points 
are defined in machine coordinates, whereby an independent spline is produced for each 
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coordinate (e.g., [0045], [0052]: "each NURBS curve of the three linear axes (Mx, MY, Mz) 
and two rotary axes (B,C) is calculated"), and wherein the CAD/CAM system is adapted to 
produce at least one APT file (22) (e.g.. Fig. 1 #11), and further, comprising at least one 
downstream-connected post processor (26) (e.g., Fig. 1 #40) adapted to convert the at least 
one APT file into, at least one control file (27) that is executable by the or each control 
arrangement (28) (e.g., Fig. 1 #50), and whereby the or each control arrangement (28) is 
adapted to control the motion of the tool along the tool path in accordance with the splines 
(e.g., [0034]). 

19. Apparatus according to claim 18, further comprising an APT processor (23) (e.g., 
Fig. 1 #20), characterized in that the means (25) allocated to the programming 
arrangement (21) are arranged and adapted to transfer the splines to the APT processor 
(23) which is arranged and adapted to transfer the splines to the or each post-processor 
(26) (e.g., Fig. 1 #40), whereby the or each post-processor (26) is arranged and adapted to 
provide the splines to the or each control arrangement (28) (e.g., Fig. 1 #50) in a polynomial 
format (e.g.. Fig. 1 #43). 

20. A method of milling a freeform surface on a workpiece using a miller tool (e.g.. Fig. 
1 #50), comprising the steps: 

a) defining tool path way points (e.g.. Fig. 5), each respectively in six workpiece 
coordinates or five machine coordinates (e.g., [0045]), wherein said way points define points 
within tolerance limits along a contour of a nominal freeform surface that is to be milled 
(e.g., Fig. 5); 
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b) generating a plurality of splines dependent on and fitting said way points 
sufficiently closely to remain within said tolerance limits of said contour (e.g., Fig. S), 
wherein a respective independent one of said splines is respectively generated for each one 
of said workpiece coordinates or said machine coordinates of all of said way points, so that 
said plurality of splines includes a total of six splines respectively allocated to said six 
workpiece coordinates if said way points are defined in said six workpiece coordinates (e.g., 
[0045], [0069]-[0070]: "a NURBS curve 151 expressed by Expressions 1, 2 and 3 and a tool axis 
vector 152 on each point as shown in Fig. 16 are calculated by a NURBS curve generating 
method", Fig. 5: "Both (X,Y,Z) and (i,j,k) data shall be converted into NURBS data"), and said 
plurality of splines includes a total of five splines respectively allocated to said five machine 
coordinates if said way points are defined in said five machine coordinates (e.g., [0045], 
[0052]: "each NURBS curve of the three linear axes (Mx, MY, Mz) and two rotary axes (B,C) is 
calculated"); and 

c) moving said miller tool in contact with and relative to said workpiece so that said 
miller tool mills said workpiece, and controlling said moving of said miller tool in 
accordance with said plurality of splines respectively allocated to said workpiece 
coordinates or said machine coordinates so that said miller tool moves along a tool path 
defined by said splines in said workpiece coordinates or said machine coordinates and 
thereby mills an actual freeform surface on said workpiece within said tolerance limits of 
said contour of said nominal freeform surface (e.g., [0034], Fig. 5). 

21. An apparatus for milling a freeform surface on a workpiece, comprising: 

a movable miller tool that is movable relative to the workpiece (e.g., Fig. 1 #50); 
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plural control arrangements (e.g., Fig. 1 #40) respectively adapted to control a 
motion of said miller tool respectively in six workpiece coordinates or in five machine 
coordinates (e.g., [0045]); 

a programming arrangement (e.g., Fig. 1 #10) programmed to define tool path way 
points in said six workpiece coordinates or in said five machine coordinates (e.g., [0045]), 
wherein said way points define points within tolerance limits along a contour of a nominal 
freeform surface that is to be milled (e.g.. Fig. 5); 

a processing arrangement that is interposed between said programming 
arrangement and said control arrangements (e.g. Fig. 1 #20), and that is adapted and 
programmed to generate a plurality of splines dependent on and fitting said way points 
sufficiently closely to remain within said tolerance limits of said contour, wherein a 
respective independent one of said splines is respectively to be generated for each one of 
said workpiece coordinates or said machine coordinates of all of said way points, so that 
said plurality of splines includes a total of six splines respectively allocated to said six 
workpiece coordinates if said way points are defined in said six workpiece coordinates (e.g., 
[0045], [0069]-[0070]: "a NURBS curve 151 expressed by Expressions 1, 2 and 3 and a tool axis 
vector 152 on each point as shown in Fig. 16 are calculated by a NURBS curve generating 
method". Fig. 5: "Both (X,Y,Z) and (ij,k) data shall be converted into NURBS data"), and said 
plurality of splines includes a total of five splines respectively allocated to said five machine 
coordinates if said way points are defined in said five machine coordinates (e.g., [0045], 
[0052]: "each NURBS curve of the three linear axes (Mx, MY, Mz) and two rotary axes (B,C) is 
calculated"); and 
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wherein said control arrangements are adapted to control the motion of said miller 
tool in accordance with said plurality of splines respectively allocated to said workpiece 
coordinates or said machine coordinates so that said miller tool is adapted to move along a 
tool path defined by said splines in said workpiece coordinates or said machine coordinates 
and thereby to mill an actual freeform surface on said workpiece within said tolerance 
limits of said contour of said nominal freeform surface (e.g., [0034]). 
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Response to Arguments 

Applicant's argunnents, see pages 11-13, filed 04/17/2007. with respect to the 
drawing objections have been fully considered and are persuasive. The drawing 
objections have been withdrawn. 

Applicant's arguments, see page 13, filed 04/17/2007, with respect to the claim 
objections have been fully considered and are persuasive. The claim objections have 
been withdrawn. 

Applicant's arguments, see pages 13-17, filed 04/17/2007, with respect to the 
rejection of claims 2, 3, and 13-15 under 35 U.S.C. 112 1®* paragraph (enablement) 
have been fully considered and are persuasive. The rejection of claims 2, 3, and 13-15 
under 35 U.S.C. 112 1^* paragraph (enablement) have been withdrawn. 

Applicant's arguments, see pages 17-18, filed 04/17/2007, with respect to the 
rejection of claims 1-3, 8-9, and 11-15 under 35 U.S.C. 112 2"^ paragraph have been 
fully considered and are persuasive. The rejection of claims 1-3, 8-9, and 11-15 under 
35 U.S.C. 112 2"^ paragraph have been withdrawn. 

Applicant's arguments, see pages 18-19, filed 04/17/2007, with respect to the 
rejection of claims 1-3, 8-9, and 11-14 under 35 U.S.C. 102(b) as being anticipated by 
EP 1,235,126 (Hirai et al.) have been fully considered but are not persuasive. Applicant 
argues that Hirai et al. does not disclose generating five or six independent splines 
respectively allocated to the five or six coordinates, directly from the coordinate data of 
the way points or support points. However, Hirai et al. discloses that each NURBS 
curve (spline) of the three linear axes (Mx, My, Mz) and two rotary axes (B,C) is 
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calculated (e.g., [0045], [0052]). Thus, Hirai et al. generates five splines for each of the 
five machine coordinates. Likewise, Hirai et al. executes a similar procedure when 
there are six workpiece coordinates (e.g., [0045], [0069]-[0070]: "a NURBS curve 151 
expressed by Expressions 1 , 2 and 3 and a tool axis vector 1 52 on each point as shown 
in Fig. 16 are calculated by a NURBS curve generating method", Fig. 5: "Both (X,Y,Z) 
and (ij,k) data shall be converted into NURBS data"). 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Ryan A. Jarrett whose telephone number is (571) 272- 
3742. The examiner can normally be reached on 10:00-6:30 M-F. 

If atterhpts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Leo Picard can be reached on (571) 272-3749. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding tlie status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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